A core Klf circuitry regulates self-renewal of embryonic stem cells.
Embryonic stem (ES) cells are unique in their ability to self-renew indefinitely and maintain pluripotency. These properties require transcription factors that specify the gene expression programme of ES cells. It has been possible to reverse the highly differentiated state of somatic cells back to a pluripotent state with a combination of four transcription factors: Klf4 is one of the reprogramming factors required, in conjunction with Oct4, Sox2 and c-Myc. Maintenance of self-renewal and pluripotency of ES cells requires Oct4, Sox2 and c-Myc, but Klf4 is dispensable. Here, we show that Krüppel-like factors are required for the self-renewal of ES cells. Simultaneous depletion of Klf2, Klf4 and Klf5 lead to ES cell differentiation. Chromatin immunoprecipitation coupled to microarray assay reveals that these Klf proteins share many common targets of Nanog, suggesting a close functional relationship between these factors. Expression analysis after triple RNA interference (RNAi) of the Klfs shows that they regulate key pluripotency genes, such as Nanog. Taken together, our study provides new insight into how the core Klf circuitry integrates into the Nanog transcriptional network to specify gene expression that is unique to ES cells.